SEPTEMBER-OGTO 


eo ee 


* fed 


NEW YORK LOOLOGICAL SOCIETY 


General Offices: 30 East 40th Street, New York 16, Tae 


Mb A ee eae 


¢ TREASURER 
- wS SECRETARY : 
cit aes Harold J. O’Connell David H. McAlpin 
Laurance S. Rockefeller ASSISTANT TREASURER 
Donald T. Carlisle Percy Chubb, 2nd 


BOARD OF TRUSTEES 


PRESIDENT 
Fairfield Osborn 


EXECUTIVE COMMITTEE 


Laurance S. Rockefeller Class of 1955 Class of 1956 Class of 1957 
Chairman George F. Baker, Jr. Archibald S. Alexander Cornelius R. Agnew 
John Elliott F. Trubee Davison Harry Payne Bingham Percy Chubb, and 
Alfred Ely John Elliott A. Raymond Dochez C. Suydam Cutting 
Reber? CoCoelet Robert I. Gannon Robert G. Goelet Alfred Ely 

Peter Grimm De Forest Grant Marshall Field 
bei’ ane Fairfield Osborn Eugene Holman Childs Frick 
ee ay Eben Pyne Warren Kinney Henry Clay Frick 


David H. McAlpin 


Robert Moses Archibald Roosevelt 
Harold J. O'Connell John M. Schiff 
Fairfield Osborn Edwin S. Webster 


Ex-Officio, The City of New York 
The Mayor, Hon. Robert F. Wagner 
Commissioner of Parks, Hon. Robert Moses 


Laurance S. Rockefeller 


William De Forest Manice Archer M. Huntington 
Harold J. O’Connell David H. McAlpin 
Landon K. Thorne John H. Phipps 

J. Watson Webb 


STAFF: Zoological Park and Aquarium 


John Tee-Van . 
Leonard J. Goss . 


ee . Director 
. Assistant Director 


ZOOLOGICAL PARK 
Robert M. McClung 
Grace Davall . 
James A. Oliver . 
Leonard J. Goss . 
Charles P. Gandal . 


Curator, Mammals & Birds 
. Assistant Curator, Mammals & Birds 
. Curator, Reptiles 

. Veterinarian 

. Assistant Veterinarian 
Gordon Cuyler . : . Administrative Assistant 
Herbert J. Knobloch . . Assistant Curator, Education 
John V. Quaranta Research Associate, Animal Behavior 
Quentin Melling Schubert . . Superintendent, 
Construction and Maintenance 


Edward Kearney . . Manager, Facilities Dept. 


Lee S. Crandall . 
William Beebe . 


. General Curator Emeritus 
. Honorary Curator, Birds 


AQUARIUM 


Christopher W. Coates . 
James W. Atz . 


. Curator & Aquarist 
. Assistant Curator 


Ross F. Nigrelli . . Pathologist 
Myron Gordon . . Geneticist 


C. M. Breder, |he 
Homer W. Smith . 


Research Associate in Ichthyology 
. Research Associate in Physiology 


GENERAL 

Herbert F. Schiemann . 
William Bridges . 
Dorothy Reville . 


Sam Dunton . 


Sh aoe . Comptroller 
. Editor & Curator, Publications 
. Editorial Assistant 

P Photographer 


DEPARTMENT OF TROPICAL RESEARCH 
William Beebe 
Jocelyn Crane . 
Henry Fleming . 
Rosemary Kenedy . 


. Director Emeritus 

. Assistant Director 

. Entomologist 

. Field Assistant 
Associates 

William k. Gregory 


John Tee-Van 


SCIENTIFIC ADVISORY COUNCIL 

A. Ramond Dochez Caryl P. Haskins 
Alfred E. Emerson K. S. Lashley 
W. A. Hagan John S. Nicholas 


AFFILIATES 

C. R. Carpenter, Co-ordinator 
Animal Behavior Research Programs 
L. Floyd Clarke, Curator 


Jackson Hole Research Station 


CONSERVATION FOUNDATION 

Stephen W. Bergen Samuel H. Ordway, Jr. 
George E. Brewer, Jr. Hugh J. Ross 
Donald T. Carlisle Robert G. Snider 

John C. Gibbs Peter M. Stern 


ANIMAL 
KINGDOM 


Bulletin of the 
New York 
Loological Society 


In This Issue 


Our Bull Elk in His Prime 


Sam Dunton Cover 


The Well-Armed Porcupine 
Albert R. Shadle 130 


Housekeeping for Butterflies 
Jocelyn Crane 138 


Save Our Snake! 


James A. Oliver 144 


Newcomers in the Zoo 
Photos by Sam Dunton 146 


The Peregrinating Tilapia 
James W. Atz 148 


How to Capture Ant-thrushes 
Charles Cordier 156 


News from the Conservation 
Foundation 160 


Behind the Scenes 161 


Vol. LVIT ocsests No. 5 


Issued bi-monthly at the Offices of 

the New York Zoological Society, 
30 East Fortieth Street, New York 
-16, N. Y. Editorial and Subscrip- 
tion Offices, Zoological Park, 
Bronx Park, New York 60, N. Y. 
Title registered with United States 
Patent Office © Subscription, 
$3.50 a year; single copy, 60 cents. 
Same rates for all foreign coun- 
tries and Canada. All pictures not 
otherwise credited are from the 
photographic collection of the 
_ New York Zoological Society. 


(lyssey of Money 


This is the third of a series of brief editorials to illustrate the 
fruitful ways in which money given to our Society can be used. 
Qe the use of moderate amounts of money will 

start things which, as in the song of the great river, “just 
keep rolling along.” One has a good feeling when this happens. 

In the last few years our Society has used some of its funds to 
initiate enterprises or programs which, having established their 
value, are now being carried on by others. ‘Two such examples 
are the Field Research Station and the Wildlife Park in Jackson 
Hole, Wyoming. Both of these projects have proved successful 
and from now on their administration and costs of operation 
will be assumed by the University of Wyoming and the National 
Park Service respectively. 

Another example is the impetus given by our Society to the 
establishment of a course in Marine Ecology at the famed 
Woods Hole Biological Laboratory. For a great many years that 
Laboratory has done outstanding work, particularly in the field 
of the physiology of marine creatures — work in which several 
of our own staff have participated. Trained as many members 
of our staff are in the broad, as well as the specific, aspects of 
animal life, they became conscious of a trend toward over- 
specialization at the Woods Hole Laboratory and felt that it 
would be valuable to the physiologists, in particular, to know 
more about the actual life of the animals which they were using 
as material in their investigations. Consequently we perceived 
a chance of encouraging a movement out of the laboratory” 
and “into the ocean.” The administration at Woods Hole 
warmly welcomed the idea of a new course which would con- 
tribute to a better understanding of living animals themselves. 
Our Society provided the funds for the establishment of the 
course which has aroused such interest that the Laboratory will 
carry it on from here. 

Activities such as the above — and many others could be men- 
tioned — reflect the purposes which our institution is destined 
to accomplish. Our design room is filled with plans awaiting 


the day when we have the resources to carry them out. 
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ALKING THROUGH our leafless northern 

forests on a sunny day in winter, it is 

not uncommon to see, high up on a 
limb, a large, dark-colored, roundish or oval object 
sitting so quietly that it looks almost like a growth 
on the tree. The mass appears so uniform in 
shape and color that one must get fairly near to 
it or must use a pair of binoculars to distinguish 
its characteristics and find that it is a porcupine 
sitting hunched up, sunning itself. 

Although it is well protected by its heavy hair 
coat interspersed with many thousands of sharp- 
pointed, greatly modified hairs called quills, the 
porcupine is a pacifist and does not go about look- 
ing for trouble. It never provokes a fight with 
another animal but it is always ready to take care 
of itself when disturbed or attacked. People are 
usually afraid of it and say they do not want to 
“because it shoots its 
That silly “ 


no factual foundation. A porcupine cannot shoot 


get close to a porcupine 
quills at you.” old wives’ tale” has 
can shoot 
All mammals shed their hairs 
from time to time and when a dog is shedding 
or molting many of the loose hairs fly off into ae 
air when whe dog shakes himself. W hen a por- 


cupine’s hairs eal quills are disarranged and feel 


its quills at you any more than you 
your hair at it. 


uncomfortable, the animal gives its Bonole body 
a vigorous shake to rearrange its coat or pelage to 
the normal, more comfortable position. At molt- 
ing time, loose quills are occasionally dislodged 
by such vigorous shaking of the body and one or 
more quills may fly out a distance of two to four 


The Well-armed 
PORCUPINE 


By ALBERT R. SHADLE 
Biology Department, University of Buffalo 


feet. These dislodged quills are so light and have 
so little momentum that even if they did strike 
a person they would fall harmlessly to the 
ground, because they would not have the force 
to penetrate either the clothes or the skin of 
a man. 

In its natural surroundings, the porcupine is a 
timid, retiring animal and since its eyesight is 
not very good, except for moving objects, it de- 
pends to some extent upon its hearing, its sense 
of smell and, to a large extent, on its keen sense 
of touch to warn it of approaching danger. When 
a man is standing perfectly still by a woodland 
trail, a porcupine on the trail may walk directly 
up to him without being aware of the man’s 
presence, and may finally wander on 
through the woods. 

The porcupine is a blunt-headed, heavy-bodied, 
muscular animal with a short, heavy, club-like 
tail. All four feet bear long heavy claws which 
are used mainly in climbing and holding on to 
objects. On the ground, when undisturbed, this 
animal moves with a slow, 


slowly 


leisurely, waddling 
gait, but once disturbed it lopes off to climb the 
nearest tree or to seek the protection of a cavity 
or a crevice or to crawl under any available pro- 
tection, such as projecting roots, a bush, a log or 
a rock. 

The North American porcupines have a long 
history of occupation which extends back for a 
million years or more to the Pleistocene Period, 
in which they appear to have been well estab- 
lished in North America. The northern limit of 


petites 


their present distribution extends from western 
and northern Alaska, across Canada to the east- 
ern coast of Labrador. The southern boundary 
of the range extends from southern New Eng- 
land down through New York, Pennsylvania 
and West Virginia, west through Michigan, Wis- 
consin, Minnesota and North Dakota to about 
the United States-Canadian Border in central 
North Dakota. ‘The western parts of North and 
South Dakota, Nebraska, Kansas, Oklahoma, 
‘Texas and all of the states west of this area are 
within the western range. The range also ex- 
tends down a short distance into the states of 
Sonora and Chihuahua in northern Mexico. 

According to the more recent literature, all 
of the North American porcupines belong to a 
single genus and species, Erethizon dorsatum, of 
which there are several subspecies. ‘The colora- 
tion of the different individuals may be quite 
variable. ‘The eastern, or so-called Canadian 
porcupines, have coats which vary from a black 
or grizzled black to a brownish color. ‘The west- 
ern forms show considerable yellowish tinge to 
the pelage and consequently are usually referred 
to as “the yellow-haired porcupines.” ‘These have 
a musky or smoky odor which is quite different 
from the odor of the eastern ones. Besides the 
great variation in color among the different in- 
dividuals of the same subspecies, each individual 
may also show marked changes in coloration over 
a period of years. Porcupines are occasionally 
found in which there is complete lack of pigment 
in the pelage, claws and eyes. These albinos are 
white to cream colored, have pink claws, and 
since the iris lacks pigment, the color of the 
blood shows through it, giving the iris a pinkish 
tint. 

Although the porcupines are generally asso- 
ciated with wooded areas, they may sometimes 
be found in low, bushy areas along streams and 
also in bushy dry areas if there are good den sites 
in the region. 

They do not hibernate in winter but continue 
to be active, for even in the worst winter weather 
their natural foods are available. They may re- 
main in their dens for two or three days during 
very inclement weather but since they are able 
to withstand rigorous winter conditions, on 
milder days instead of returning to the dens after 
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feeding they sometimes remain for a number of 
days at a time in their favorite feeding spots, 
usually evergreen trees. 

The porcupine makes no nest but dens in any 
dry cavity, such as a hollow tree, a cave, a crevice 
or a large rock pile. It may also den in or under 
an abandoned building. It frequently spends the 
day resting and sleeping but occasionally it may 
show some activity during the daylight hours, 
especially on cloudy days. When undisturbed by 
the presence of man, it is likely to begin its feed- 
ing and its general activity in the early evening 
and continue its nocturnal wanderings until day- 
break or later. After its nocturnal activity, the 
porcupine often retires to its den in unpleasant 
weather but if the day is pleasant and sunny it 
may climb up into a tree and pass the whole day 
resting where it is exposed to the warm sunshine. 
Even during the warmer parts of the year it 
spends many of the daylight hours in a tree, 


hunched up in a mass or sprawled upon or draped 
over one of the higher limbs, enjoying the sun- 
shine and the cool breezes. By shallow rapid 
respiration and restive movements it exhibits heat 
distress when it has been exposed to direct sun 
at ground level or to high summer temperatures 
in the laboratory. 

The pelage, i.e., the hairy covering of mam- 
mals, often shows more or less variation and 
adaptation of certain types of hairs which per- 
form particular functions. While most mammals 
show only one or two such adaptations of the 
hairs, the North American porcupines show sev- 
eral very interesting hair modifications and spe- 
cial functions. The long tactile or guard hairs, 
the highly specialized quills, the general coat 
hairs and the ventral hairs are broadly and gener- 
ously scattered over much of the body, while the 
“whiskers” or vibrissae, the terminal tail bristles 
and the ventral tail bristles are quite localized. 

During the late fall and winter the general 
hair coat may almost completely hide the quills 
except when the porcupine is on the defensive 


low thoroughly the quills guard a 

orcupine’s body is _ well-demon- 

trated in this photograph of the ani- 

1al as it investigates a blue spruce. 
Photo by Robert D. Weigel 


The ‘“‘business end” of a porcupine 
quill, under the microscope, shows 
the minute scales. They enhance its 
power of working deeply into tissue. 


and erects its quills. During the late spring and 
early summer months, while the new hair coat is 
growing in to replace the hairs which were shed, 
the new hairs may be so short and inconspicuous 
that the animal appears to be covered only with 
quills. After some weeks the new hair coat will 
again be long enough to partially or even com- 
pletely conceal the quills. 

In the winter the grizzly coat of the Canadian 
porcupine is longest over the crown of the head, 
the neck, the shoulders and on the anterior two- 
thirds of the back and sides. When the hairs and 
quills in this region are partially erected, this 
heavy coat looks almost like a short thick “cape.” 
This “cape” area contains four main types of hairs 
of which one type, the long, wiry, tactile or guard 


hairs, is very sensitive when touched. ‘These 
guard hairs are not only found in this “cape” 
area but are sparsely scattered over most of the 
exposed surfaces of the body and along the legs 
and feet. When touched, these guard hairs aid 
in alerting the porcupine to the presence of 
another animal, thus serving as means of defense. 
A second type consists of the long general coat 
hairs which are much more numerous but some- 
what shorter and finer than the guard hairs. ‘The 
general coat hairs are distributed more or less 
over the remainder of the back, behind the “cape” 
area, as well as on the sides of the body and the 
top of the tail. They are least numerous in the 
“rosette” area. These long coat hairs together 
with a third type, a short, fine, closely-set, light- 
colored underfur, make up the bulk of the “cape” 
and provide the main protection from the ele- 
ments and from the loss of body heat. The fourth 
type, the quills, are found hidden among the fine 
coat hairs. These sharp, stiff, spine-like struc- 


tures are really greatly modified hairs and are 
present in great numbers. They are not only 
found in the “cape” area but are distributed from 
the region in front of the eyes, along the top and 
sides of the head, of the neck, and of the body, 
to the tip of the tail. hey function both defen- 
sively and offensively. The underside of the 
head, of the body and of the tail, the inner sides 
of the legs, the terminal part of the nose and 
the tip of the tail bear no quills. 

Directly behind the “cape” is a large roundish 
or oval quill patch, the “rosette,” which covers the 
lower back, the rump and the sides of the ani- 
mal. This area alone may contain as many as five 
thousand strong quills varying in length from 
half an inch to three or more inches. It shows to 
the best advantage when the animal is disturbed 
and has erected its quills, whose sharp points ex- 
tend out in every direction and form an almost 
perfect protection for the rear end of the body. 
Although the “rosette” is one of the most effec- 
tively quilled areas, it is also the most scantily 
haired, large area on the porcupine. 

The hairs on the underside of the head and of 
the body are much shorter and slightly larger in 
diameter than those which form the general hair 
coat described above. They protect the ventral 
surface of the animal and being somewhat stiff, 
they aid in climbing. 

The long, stiff, black “whiskers” or vibrissae 
of the porcupine which are localized on the sides 
of the nose and on the face, are very highly spe- 
cialized structures. ‘They are very efficient in 
receiving touch stimuli at any time but they are 
especially valuable at night and in dark cavities. 
Stimulation of these touch or tactile structures 
enables the animal to sense the presence of an 
object, another animal, or a movement, even 
when the porcupine is asleep. ‘These vibrissae 
are so important to this animal that it is never 
without them, even during the molting period. 

The tough, stiff, bristle-like hairs on the under- 
side of the tail are efficient aids in climbing and 
are not easily detached from the skin. In climb- 
ing a tree, the porcupine grasps the trunk with 
all four long-clawed feet, claps its tail tightly 
against the bark and hitches rapidly up the trunk. 
In doing this, it reaches up as high as possible on 
the tree trunk, takes hold with its fore feet and 
pulls its body and hind legs up as far as possible, 
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then clings to the tree with its hind feet and tail, 
while the fore feet again reach upwards to take 
a new hold higher up. By repeating these actions 
many times, it climbs rapidly up the tree. The 
strong heavy tail serves as an excellent prop or 
brace against the trunk, for the tips of the stiff 
ventral bristles, when set against the rough sur- 
face of the bark, aid the porcupine in clinging 
tightly to the tree, thus preventing it from slip- 
ping backwards. The tail is so strong that the 
animal can very easily support its whole weight 
by clinging with its hind feet and the terminal 
three or four inches of its tail, while it uses its 
fore feet to reach for and hold small limbs and 
twigs from which it feeds. 

Porcupine quills are greatly modified hairs 
which through evolution have become heavy- 
walled, stiff, strong, \ sharp- 
pointed spines, each of which, like a hair, grows 
from a small pit or follicle in the skin. When 
they are lost by molting, by combat or in some 
other way, they are replaced by the growth of 
new ones from the same pits or follicles from 


minutely-scaled, 


which the former ones were lost. Hairs are re- 
placed in the same manner. 

The length of the quills ranges from less than 
one-half inch to more than four and one-half 
inches. The longer ones usually have weaker 
and more slender shafts and therefore are less 
efhcient as weapons and also less effective as 
penetrating structures because they bend and 
break more readily than the shorter sturdier ones. 
The sturdiest and most effectual ones are those 
which range in length between an inch and two 
and one-half inches. The walls of these quills 
are more or less cylindrical, relatively heavy, stiff, 
strong, and the tips are very sharp, so that when 
pushed or driven straight forward by the tail they 
have considerable ability to penetrate flesh and 
even to pierce a piece of wood. ‘The great num- 
bers of minute scales on the surface of the quill 
greatly enhance its power to continue its pene- 
tration of the tissues and also to maintain its 
hold in the victim, the result of which is the 
withdrawal of the quill from the skin of the por- 
cupine. These spiral rows of very numerous, 
minute, sharp-pointed, surface scales are ar- 
ranged like shingles with the pointed ends of 
the scales directed towards the base of the quill. 
The spiral rows run from the tip of the shaft of 


the quill towards the base. When dry, the scale 
points lie rather closely against the shaft, but 
when moist the points tend to rise slightly above 
the surface of the shaft. 

Particularly well-developed muscles are at- 
tached to the skin of the porcupine and these 
muscles give the animal excellent control of the 
movements of its skin. When the animal is rest- 
ing or when it is undisturbed, its hair and quills 
lie flat and close to the body, but when it is 
disturbed by a sharp noise, by an unfamiliar 
sound, by the approach of another animal, or 
by something touching its tactile hairs, the por- 
cupine either bolts and runs away or stands and 
assumes a defensive attitude. When this attitude 
is assumed, the contraction of the skin muscles 
erects the whole hair and quill covering of the 
head, body and tail, so that the thousands of 
quills standing on end stick out in every direc- 
tion. When they are thus erected, it is impos- 
sible for another animal to come in contact with 
the porcupine without having a few or many of 
the quills implanted in some part of its body. 

The tail of the porcupine is another excellent 
defensive structure. It is a moderately long, 
heavily built, club-like appendage, composed of 
strong tail vertebrae and many stout and well- 
controlled muscles. ‘The tail is powerful, rapid in 
action and bears on its sides and upon its upper 
surface large numbers of quills of various sizes 
and lengths which extend in all directions. The 
quill-studded club also bears numerous, medium 
long, very sensitive fine coat hairs which enable 
the porcupine to know when the tail area is 
touched. These fine hairs are such efficient tac- 
tile structures that when a person simply blows 
his breath against them, the porcupine responds 
by erecting its quills and by striking with its tail. 
When another animal touches these hairs, the 
porcupine immediately begins to strike so forcibly 
upwards and outwards with its tail that the tail 
quills may be driven deeply into the other animal. 
When a cow encounters a porcupine on the 
ground, her curiosity frequently leads her to walk 
up closely to nose and sniff at it. In such a case 
her nose is almost sure to be struck one or more 
times by the tail, which drives twenty-five to 
fifty or more quills deeply into it. ‘These make 
her nose so sore and painful that she is unable 
to feed normally until they are removed. The 


longer they remain, the deeper they penetrate. 

During such an encounter the porcupine ha- 
bitually keeps its head turned away from the 
enemy and its tail turned towards him, always 
holding it low where it is ready to strike. When- 
ever possible, the porcupine pushes its head into 
a hollow space or under a projecting object, 
thereby protecting its head and shoulders while 
its “rosette” of quills shields the remainder of its 
body and its flailing tail delivers its blows. 

The winter foods of the porcupines in north- 
eastern United States consist of the bark, buds 
and leaves of evergreens, such as hemlocks, pines 
and spruces, also the buds, twigs and bark of 
various deciduous trees, such as poplars, birches, 
maples, willows, elms, etc. As spring approaches, 
leaves of deciduous trees are added to the diet; 
still later, the herbaceous plants in the woods 
are used. Along streams, aquatic plants may be 
eaten and near farm areas the porcupine may 
turn to crops like clover, alfalfa, beans and _ or- 
chard fruits, especially apples. 

The porcupine has a great liking for salt and 
will make considerable effort to obtain it, even 
when the salt is present in minute quantities. 
Old logs and stumps that have been well salted 
will attract these animals and often they will 
continue to gnaw away the wood until it is al- 
most completely eaten up. Boards, timbers, floors, 
tables, etc., which contain the residues from 
soapy water or salty grease, and axe handles, 
canoe paddles or other wooden  tool-handles 
which have been well impregnated with sweat 
from human hands, are readily gnawed and 
ruined by porcupines seeking the salt. Urine- 
and sweat-impregnated boards in camp toilets 
are also of prime interest to these animals and in 
certain camps much damage is annually done to 
some of the buildings. Damage of this kind can 
often be reduced by putting out salt blocks. 

When porcupines are too numerous in a re- 
gion, or when they attack trees in a very limited 
area, or attack especially desirable ones which 
are few in number, they sometimes do some 
harm by removing patches of bark, causing “spot 
damage” or “blazing” which leaves ugly per- 
manent scars on the trees. They may also com- 
pletely girdle certain limbs or the trunk, which 
will eventually kill the damaged portion. In the 
case of various evergreens, after being girdled 
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they continue to grow for some years but they 
remain weak in that they do not increase in 
diameter at this area so that in time the wind 
snaps off the tops at the point of injury, com- 
pletely spoiling the growth for timber. 

Recent studies of the eastern porcupines in the 
Vivarium at the Biology Department of the Uni- 
versity of Buffalo have brought out certain points 
about breeding habits. The males initiate a very 
interesting pattern of courtship which extends 
over several weeks prior to the real breeding 
period. In the laboratory, breeding has occurred 
in each month from September to January, al- 
though most of it has occurred in October and 
November. There may be some variation in the 
length of the breeding season in the wild and 
in the laboratory. The gestation period, 1.€), the 
time between the breeding and birth of the 
young, has been determined to range between 
205 and 217 days, an average of 210 days, or 
seven months. Multiple births in the northeast- 
ern United States appear to be rare. 

No nest is prepared by the mother for the 
young, but at birth the little porcupette (the 
nursing young) is very well developed; the body 
is covered with heavy, long, black hair which is 
well interspersed with numerous quills measur- 
ing up to one-half inch or more in length. The 
eyes are open, the first eight teeth are in func- 
tional position and the porcupette uses both its 
teeth and its quills to protect itself. Within a 
few minutes after birth it is able to walk about 
and within a day or two it is able to climb. 
Within the first hour it responds to calls from 
its mother and to moving objects and executes 
such defensive reactions as hiding its head, strik- 
ing with its tail, erecting its quills and doing an 
“about-face” to protect its head and to use its 
tail. ‘he coordination of muscle action is remark- 
ably good when it is only a few hours old. 

Although the literature usually states that the 
little porcupine nurses for only ten days to two 
weeks and that it is able to support itself on solid 
food after that time, this has not been true in our 
laboratory. Our studies have demonstrated that 
the porcupette nurses from three and one-half 
to four months or longer unless it is forcibly 
weaned by its mother. Some individuals are very 
persistent in nursing and sometimes a porcupette 
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will force its mother to suckle it for some time 
after she begins her attempts to wean it. 

In assuming the nursing position, the female 
rears up on her hind feet and tail and sits 
hunched forward in a semi-erect position with 
her fore limbs hanging limply at her sides. She 
makes no attempt to clasp or to draw the porcu- 
pette to her but permits it to nuzzle about the 
hair of her breast and belly to locate the nipples. 
The new-born porcupette nurses several times 
during the day and night, taking small amounts 
each time. When the mother has walked away 
at night to feed while the porcupette is asleep, 
upon waking the little one will search and if it 
does not find her it will begin a series of high- 
pitched, complaining, baby-voiced whines, re- 
peating them every few minutes until the mother 
responds to its calls by returning to nurse it. 

At birth the porcupette weighs from ten to 
twenty ounces and it grows rapidly during the 
nursing period. When only a few days old it 
begins to nibble bits of fresh green leaves of 


various kinds and a little later it takes some green 


bark and tougher materials. By fall it may weigh 
as much as four or more pounds and should be 
feeding entirely on solid foods. 

Although the mother is rather solicitous about 
her new-born and follows it closely, she makes 
no attempt to fight for it. Because the mother 
depends upon the little porcupette to protect 
itself, it is relatively easy to pick up and handle 
the young if proper technique is used. If it is 
handled very kindly and gently, it quite readily 
becomes accustomed to human beings. A mother- 
less porcupette that must be bottle-fed will re- 
spond still more easily. 

After feeding, particularly after the evening 
meal, porcupettes are often quite playful; they 
will climb, run about, jump, buck, erect their 


Porcupines are occasionally found 
in which there is complete lack of 


pigment in pelage, claws and eyes. 
Photo by Robert D. Weigel 


rcupette-supporting technique is 
monstrated by the author, using 


ickles, a baby three months old. 
Photo by David Nichols 


quills and strike with their tails. “Two or three 
playing together become quite vociferous in their 
cries of protest during rough romping and wrest- 
ling. A bottle-fed porcupette will follow its 
foster parent about like a kitten. 

Laboratory-raised porcupines at all ages are 
easily handled. They respond to conversation 
and commands and become so accustomed to 
gentle treatment that they can be picked up by 
the feet or by the tail without offering any objec- 
tions. They are not the stupid male that they 
are usually said to be but learn rather quickly 
when treated with patience, kindness and gentle- 
ness. They have lived as long as ten years in our 
laboratory and in the wild they may reach ages of 
ten to twelve years Or more. 

In the wild, porcupines sometimes become too 
destructive or too numerous and must be con- 
trolled. However, when control measures are 
necessary, control does not mean extermination 
in the area but simply reduction in numbers, for 
they should be allowed to maintain their place 
in our woodland fauna. Being older inhabitants 
of this continent than man himself, let us then 
concede to the porcupines the right to continue 


among us here in North America. 
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FLOCK OF TAME BUTTERFLIES has a ridicu- 

lous lot in common with a holiday inn full 

of human beings. Both groups like meals 

and sociability, sunbaths and siestas; there is usu- 
ally a middle-aged female busybody, and the ar- 
rival of young guests often throws the whole 
community into a dither. The keeper of either 
butterfly house or inn must, as a matter of course, 
provide food which is unexotically superb and 
surroundings which are plausibly rustic; heaven 
help the host who asks his guests to accept pecu- 


Above all he 


liar meals or really to rough 


must cultivate unshakable cheer in the face 


of unforeseen foibles, whether lepidopteran or 
human. 

Ever since his years in British Guiana, Dr. 
Beebe had wanted to build a large butterfly cage 
out-of-doors in the tropics. Satisfying as it is to 
watch the flash of wings—blue and _ scarlet, 
orange and gold — in a jungle glade, it is down- 
right frustrating to try to study butterflies under 
these conditions alone. We see only scraps of be- 
havior patterns, hints of adaptations to living, or 
mere suggestions of the capabilities of their sense 
organs. Similar troubles occur when you keep 
butterflies 
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in restricted cages. Some may live 


and even breed, but their activities are distorted, 
and though you may raise a fine healthy brood 
of eerie you will have no reliable data on 
the normal habits of their parents. 

At the Department of Tropical Research lab- 
oratory at Simla, in Trinidad, we needed a place 
where we could keep butterflies under observa- 
tion day and night, bring together those whose 
social activities were of special interest, and per- 
form experiments on color vision and the uses of 
color, under conditions of ease both to the butter- 


HOUSEKEEPING 
FOR 
BUTTERFLIES 


By JOCELYN CRANE 


Photographs by Department of Tropical Research 


flies and to ourselves. A successful butterfly house 
would be the answer, and this past season we had 
at last exactly the right place to try one out. 

The idea had already proved practical across 
the Atlantic. In Germany during the nineteen- 
twenties and ‘thirties Dr. Dora Ilse performed 
notable experiments on butterfly vision, using in 
turn a greenhouse and a large cage. A bit later, 
in the Netherlands, Dr. N. Tinbergen and his 
associates set a flat-topped, cloth netting cage, 
fifteen feet square, on the lawn for some fine work 
on the behavior of the Grayling Butterfly, which 
supplemented their observations on the free-flying 
specimens in the field. Over the years in both 
England and America many species have been 


bred by scientists, amateurs and commercial 
breeders in cages of various sizes and kinds, in- 
cluding all sorts of successful makeshifts from 
shoeboxes to English butter tubs. According to 
the published reports, about all that was needed 
to insure breeding was a very modest amount of 
space, fresh air, plenty of light, ample nectar 
from fresh or artificial flowers and proper food 
plants on which incipient mothers could lay their 
eggs, 


Despite these helpful precedents, we had al- 


most as much trouble with our pioneer tropical 
house as an Esquimo trying to build an equatorial 
igloo. We started off sagely enough with a modest 
cottage 18 feet long, 12 feet wide and 9 feet up at 
the ridgepole. We congratulated Henry Fleming 
in planning the roof with a specially steep slope 
against the tropical downpours. Including the 
roof, it was entirely fashioned of antiqued bronze 
netting, of the kind used for house screens. All 
this was fastened on a stout wooden frame, a neat 
spring-shutting door attached in one corner and 
the whole set in the laboratory compound, half in 
the shade of the nearest mahogany tree. We 
stamped the earth down neatly inside, placed a 
bunch of fresh scarlet jungle blossoms on a small 


wooden stool in the middle, and hopefully intro- 
duced our first inhabitants — two red and black 
helicones and, our pride and joy, a great blue 
morpho. All three flapped dizzily about, batted 
wildly against the roof, were blown flat against 
the west end by the afternoon tradewind, ionored 
the flowers — and vanished by morning. All, that 
is, except a few scattered scraps of blue and 
scarlet wings. 

It took just about three months to eliminate, 
one by one, our troubles. First of all, the ma- 


This is the second insectary built at Simla— 
a structure 24 by 33 feet, incorporating many 
lessons learned in the smaller first building. 


hogany tree was useless as shade on a blazing 
afternoon when the sun slanted under its canopy. 
Simultaneously, the tradewind, flattening the 
helpless butterflies against the netting, exhausted 
them completely. A matting of wild banana 
leaves, tacked against one end and over part of 
the roof, acted as both sun- and windbreak, a 
feature apparently little needed in the soft Euro- 
pean summers. By the next year the dried leaves 
were replaced with a riot of green and flowering 
vines — passion flower, blue Thunbergia, Beau- 
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montia lily and star jasmine. On hot afternoons, 
too, we found it essential to sprinkle the premises 
with the garden hose, since hot and dry butter- 
flies soar high and wildly, batting themselves 
against the roof and not feeding. 

A mysterious trouble — the death of butter- 
flies which s spent much time on the netting — was 
apparently traceable to an effect of the metal 
itself. Perhaps in sucking water on the screen 
through their probosces, some dissolved poison 
from the wire was absorbed. 

One of the most surprising needs of our butter- 
fly guests still appears, in our ignorance, to be a 
purely aesthetic requirement. ‘This is for green 
growing things about them. ‘There is no doubt a 
completely scientific explanation, probably in- 
volving the adverse effects of infrared radiation 


loved of many butterflies, to our very best Simla 
orchids. In addition there were always fresh cut 
flowers and pots of food plants for the next 
generation — passion flower for Heliconius eggs, 
citrus and Aristolochia for the swallowtails. Little 
by little we found the favorite foods of the more 
finicky species. Swallowtails like Ixora, while no 
butterfly will touch the equally red Pachystachys, 
although neither one has more than the most 
delicate of odors to our noses. Some, especially 
morphos, caligos, preponas and satyrids, scorned 
all flowers, but were greedy over fruit — bananas, 
papaw, mango and cashew — all, generally, much 
too ripe for our own luncheon table. Neverthe- 
less we once scandalized some mango-loving 
guests by presenting the very first mango of the 
season to the appreciative butterflies. 

Our final hurdles involved our ceaseless fights 
against the marauders of the house — ants and 
spiders, mantids and lizards. The ants were 
ubiquitous; some voracious primitive kinds will 
seize a slightly weak butterfly and literally de- 


The first insectary, 12 by 18 feet, 
was greatly improved by a sunshade 
of Thunbergia growing over one end. 


Dr. Beebe at work in the insect 
which gave a perfect opportunity 
examine butterflies at close ran 


vour it alive; others are scavengers, promptly 
eating all but the wings even before the casualties 
can be salvaged for our collections. The only safe 
procedure is promptly to remove all inhabitants 
which are not in the best of health. Orb-weaving 
spiders are another 


from the bare earth, but we do not yet under- 
stand. it. 


hazard; each morning the 
butterfly house must be cleared with a broom 
poked in all the corners, high and low; never was 


After all, green foliage also reflects in- 
frared. Butterflies that were well fed, watered, 
sunned and sheltered still dropped and died, until 
green grass and plants covered the ground and 


Slinibed lushly up the sides. In the first stages 


good housewifery more important. Large pray- 
ing mantids have found their way in once or 
twice and waxed fat on precious specimens before 
of this interior decoration, epiphytic bromelads they were caught in the act. And finally, big 
served admirably; they were tied on the branches Ameiva loania sometimes ees ie ‘he 
of cut saplings w hich were leaned against the frame and bide their time to catch an inmate, as 
inside walls of the cage. it sunbathes carelessly near the ground. 8 
One of the biggest surprises about some butter- 
flies is their amazing tameness in captivity. Dr. 
T. C. Schneirla hae. a word for this acceptance 


They furnished both 
green and perches. Later we added grass and 
many sorts of growing flowers and shrubs, from 


ordinary Spanish needles and lantana, both be- 
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of strange conditions by other animals: “habitua- 
tion learning.” It works mysteriously in our but- 
terflies. Just as some wild ducks become easily 
tamed while others won't, so some butterflies, 
such as our red and black Heliconius, make them- 
selves promptly at home while others bat wildly 
against the wire, or hang inactive all day long. 
What makes the difference we have not the least 
idea. 

There is a difference in behavior even of the 
naturally tameable, however. ‘That depends on 
whether the cage is “seasoned” with butterflies 
of their own or related kinds. New inhabitants 
settle in with astonishing swiftness, sometimes 
feeding within a few minutes if others are already 
there, like wild ducks landing cozily among de- 
coys. Also, even though the butterfly house has 
been empty for days, readily tameable guests 
settle in more quickly than into a house which is 
new, or has been tenantless for months. Without 


doubt the difference is caused by the permeation 


of the cage by butterfly odors. It seems there is 
nothing like a whiff of its own species to make a 
butterfly feel at home. 

Once a butterfly has settled in, his tameness is 
a pleasure. He will fly to you as you enter the 
door, to alight and feed on the flowers you bring. 
You can lift him, still on his chosen blossom, 
without disturbing him. You can even carry him 
gently by the wings and place him on another 
flower. He probably will not stay just there, but 
he will show no signs of panic when he flutters 
off. Imagine, in contrast, taking such liberties 
with a butterfly at large in the garden! One of 
the most delightful experiences is to present a 
great blue morpho in the butterfly house with a 
bit of banana. As you hold the fruit he walks to- 
ward you until his speckled hazel eyes are scarcely 
an inch from your finger. Then out comes his 
proboscis, the delicate curling tip probing here 
and there in the delectable mushiness. In a mo- 
ment he climbs altogether on the fruit and you 


141 


Incidentally, you cannot shoo a butterfly into 
the way you ‘think he ought to go — whether to 
breakfastior bed, toward an experimental tray of 
paper flowers or in the direction of another butter- 
fly. Any butterfly can seem as stubborn as a 
mountain donkey. ‘The most you can do is gently 
to stir up a somnolent individual and hope that 
in the resultant flight he will deign to flutter in 
the direction you wish. Sometimes a reluctant 
suitor may be led by means of a nosegay held 
carrot-in-front-of-nose-fashion clear across the cage 
to the side of his potential mate. But after that 
the proceedings are strictly up to the butterflies. 

Broken wings may be mended with Scotch 
tape; the strips, however, must be as short and 
narrow as possible, since a butterfly is not de- 
signed to carry a pay load. Even a heavy coat of 


A Great Blue Morpho could be tempt- 
ed to feed from banana in the hand. 


Such heavy planting as this was i 


survival of butterfli 


may carry him where you will. Yet only days 
before he was merely a dazzling flash above a 
jungle stream. 

Butterflies are like puppies, canaries, monkeys 
and human small fry: you can always tell right 
away when they aren’t feeling up to par. A sick 
beetle or boa constrictor may seem very much as 
usual to a casual eye, but an ailing butterfly is 
unmistakable; he hangs for hours inactive against 
the screen in the best of weather, or bats about 
abnormally high neor the ridgepole. He has no 
appetite, he doesn’t chase his fellows, and he is 
very likely to sleep alone against the wire instead 
of joining the gang on the twigs of the roost. If 
his ailments are merely due to a kind of shock 
following capture, to anaesthetization with car- 
bon dioxide or to handling during painting for 
color experiments, a good night’s rest will usually 
fix him up. A flower moved slowly and gently 
under his proboscis will often induce a peckish 
butterfly to feed. Usually he will then climb on 
the blossom and allow himself to be carried, still 
sucking, over to the food bouquets, where he will 
continue his meal more conventionally and be 
thereby swiftly restored to his energetic self. 
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portant to 


paint on a small portion of a wing, such as is 
applied in changing the color experimentally, 
may keep an egg-laden female as firmly earth- 
bound as a caterpillar. In spite of this sensitivity 
to extra weight, however, butterflies often fly for 
days with badly tattered wings, as anyone knows 
who has watched our northern gardens as the 
summer wears on. 

Usually large, strong, high-flying butterflies 
such as morphos, preponas, caligos and swallow- 
tails, need much more space and height than 
less active species. For these we built a big cage, 
a Grand Central Station affair measuring 24 x 33 
feet in area and a lofty ten feet plus at the ridge- 
pole. It has proved a great success and does dou- 
ble duty as a stock house where all the species 
we are studying can get along well without 
crowding. 

“Flutter Inn,” our smaller original house, we 
keep for special observations, experiments and 
much of the photography. It is a good place, for 
instance, to study courtships, as it is easier to keep 
the wild chases of the protagonists in sight. 

Butterfly courtships are almost always strenu- 
ous affairs, preceded by the colorful swoops and 


dashes and dodges of pursuits all over the house. 
Usually the courting pair eventually settles down 
with the female resting more or less quietly while 
the male hovers above her, spraying her energeti- 
cally with perfume from his special scent scales. 
She meanwhile is wafting perfume of her own 
about, sometimes with a lively kind of static 
flutter all her own. In Trinidad we are still work- 
ing out the details of these courtships and of the 
respective parts played by motion, color, odor and 
even sound. It is a fascinating subject, and most 
of our fast-accumulating results would be non- 
existent without our butterfly houses. 

Our hope is that somewhere here in the north 
people may come to build similar roomy butter- 
fly inns, and so open the way for equivalent stud- 
ies of butterfly behavior patterns. Far too little 
is known in any animal group of the differences 
of behavior in tropical and northern cousins. 
True, houses up here could be used only in the 
summer, but what a wealth of butterfly lore could 
be learned during a single Westchester June! 

It does not take a fullfledged scientist to make 
a real contribution to knowledge in this field; a 
devoted amateur would be fine. He could do a 


lot of the scientist’s preliminary work — in some 
ways it is the most challenging and entertaining 
part — with great success, and any zoologist fol- 
lowing in his footsteps would bless him for his 
breaking of the sod. For example, he could deter- 
mine which of our local butterflies settle in best 
to a life of captivity. How long will they live, 
with plenty of food, space and care? CSome of 
ours in Trinidad live less than a week; our record 
was a grandmother who finally escaped spryly 
into the garden at the advanced age of 93 days). 
How many kinds and individua's can be kept 
healthy at once in a cage of a g.ven size? How 
long after they come out of thy chrysalid do the 
females lay eggs? Which of t! cir favorite flowers 
last best in water? How m ich sun, shade and 
moisture do the various ki ads need? Can they 
be induced easily to feed? Where do they sleep? 
In groups or alone? Which species go latest to 
roost? Which stir earliest in the morning? Do 
they behave oddly before thunderstorms? Do the 
males chase each other? What is their courtship 
like? And so on and on and on. Please start a 
butterfly house, somebody, and have as many 
headaches as we do... and as much fun. 
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Snake! 


By JAMES A. OLIVER 


HE INTERNATIONALLY RECOGNIZED Call for 

help is $.O.S., easily remembered as “Save 

Our Ship.” In the Reptile Department at 
the Zoological Park it is a distress signal often 
received but more likely to mean “Save Our 
Snake.” By mail, by phone and by personal visit 
the calls come in from everywhere. Not long ago 
a letter started off, “Here’s an urgent $.O.S. My 
pet is in trouble.” All of the animal departments 
at the Zoological Park respond to similar emer- 
gencies. Io indicate the varied nature and sources 
of these pleas, here are a few that have come to 
the Reptile Department. 

A reptile exhibitor in Canada wrote to ask for 
prompt advice on how and what to feed two 
large Anacondas that refused to eat. ‘The superin- 
tendent of a large zoo in Asia wrote for informa- 
tion on the treatment of his 24-foot python that 
was suffering from a swollen lower jaw. An 
amateur herpetologist in El Salvador was con- 
cerned about what to feed his Emerald Tree Boa. 
A student from New Mexico who is attending 
an eastern college accompanied by his two pet 
Prairie Rattlesnakes, found himself in trouble 
with the unsympathetic authorities of the college. 
It seemed that the Dean of Discipline took a dim 
view of students who brought rattlesnakes to 
school and had ordered the reptiles banished 
from the halls of higher education. The dis 


traught student asked us if we would give his 
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pets a good home to save them from being de- 
stroyed. We could, and did. 
With tact, sympathy and understanding, a 


mother wrote last fall that her son’s heart was set 
on getting a live snake for Christmas. She said 
that this present was desired above all else and 
that while she was personally unenthusiastic 
about the project, she did not want her boy to 
suffer frustration. Where could she get a nice 
harmless snake and how should she take care of 
it? Another understanding woman phoned from 
a suburb of New York City to ask how she could 
make a pet of a snake that she had seen beside 
her duck pond. She had always been afraid of 
snakes, but now she wanted to overcome her 
fears by making friends with this snake. It lived 
in a rotten stump beside the pond and was ap- 
parently a Common Water Snake. Several 
months after her first call, she kindly reported 
that she was making good progress. The snake 
was feeding on the pieces of raw fish that she 
placed on a board beside the stump. This is un- 
doubtedly one of the few snake-feeding stations 
in the world! 

By telephone we received a call from an ex- 
cited woman in Brooklyn who had a large South 


American Boa constrictor loose in her store. Some 
misguided humorist had sent it to her as a pres- 
ent and it had escaped from its container. It was 
causing a considerable stir among the usually 
blasé Brooklynites entering the store. Would we 
please come and get it immediately? The woman 
was understandably eager to donate it to the Zoo. 
Similar but usually less excited calls are regularly 
received from several of the banana importers in 
this area. 

Our most frequent calls for help are from the 
owners of pet turtles. These individuals com- 
prise a large and often fervently devoted group. 
Many show a commendable intelligence and in- 
terest, but a small minority operate with an ap- 
palling ignorance of the biology of their pets. 
One tearful woman called to say that her turtle 
had accidently fallen out of a window and landed 
ten floors below on a concrete sidewalk. What 
should she do for it? We still wonder at the 
mental equipment of another woman who put 
her pet in boiling water “to cure its cold.” ‘The 
animal had not moved for three days since that 
time. What would we advise her to do? 

Most of the calls or letters on turtles are far less 
gruesome than these, but many indicate a woeful 
lack of information on the proper care of pets. 
Many ask what they should do with turtles that 
have outgrown their accommodations or are no 
longer wanted. We accept such animals as dona- 
tions to the Zoo to insure that they are taken care 
of properly. We receive such great numbers of 
these animals that from time to time we must 
send the excess to other zoological parks, particu- 
larly in Europe. As an indication of the number 
of such donations, we received 550 young alli- 
gators during the past ten years — an average of 
55a year! I do not have the figure for the num- 
ber of turtles brought in, but it would be much 
higher. 

A boy wrote a few summers ago and eagerly 
asked how he could fertilize his turtle eggs. His 
pet Painted Turtle had laid some eggs, but he 
was not sure they were fertile and he badly 
wanted to have some baby turtles. One woman 
apparently wanted her pet turtle psychoanalyzed. 
She brought it to the Park in its bowl and sadly 
reported that the turtle no longer recognized her. 
Formerly when hungry it would swim over to 
the side of the bowl and extend its right foreleg, 


putting it on the index finger of its owner, For 
a week now it had refused to do this. What was 
the matter? Was it sulking, unhappy, sicke 
“Please help me. I’m so fond of it that I couldn't 
bear to have anything happen to it.” A similarly 
enthusiastic owner of a pet alligator wrote us 
several times and called us long distance from 
Phoenix, Arizona, to ask for additional informa- 
tion not covered in the letters. 

One of the most unsettling phone calls I have 
received was about a pet turtle that allegedly 
chattered so loudly at night that it kept its own- 
ers awake. How could it be quieted down? Now, 
turtles are voiceless except for a hissing or wheez- 
ing sound when air is forcefully expelled, so | was 
completely skeptical of the report. However, the 
caller was insistent that his turtle frequently 
made a loud noise. In fact, just last night they 
had to move its tank out of the bedroom and 
close the door in order to sleep, and most of the 
morning the turtle had been chatting with his 
wife while she did the ironing. I muttered in- 
credulously something to the effect that turtles 
were voiceless and that this was a hoax or else 
the turtle had a bad respiratory congestion. ‘The 
indignant owner said that I was a disbelieving 
scientist and would I like to talk to the turtle? 
Before I could reply that I was too busy to con- 
tinue with this preposterous conversation, | 
heard a soft, “cluck, cluck” on the other end of 
the line and my reason began to totter. Then the 
owner said, “Did you hear that?” I replied in 
the affirmative and he said, “That’s not the 
turtle. That's me trying to get him started!” A 
brief silence and then a report that the turtle 
was not in a talkative mood at the moment. I 
suggested that the next time the turtle was talk- 
ing they bring it to the Park so that I could make 
a tape recording of it. I have heard nothing fur- 
ther from the talking turtle—and don't ex- 
pect to! 

From these samples it is readily apparent that 
the calls for help that come to us are varied and 
interesting. They come from all over and fre- 
quently represent moments of urgency and anx- 
iety for the callers. W hether the requests come 
as an §.O.S., an urgent call, or a simple plea, 
all require some acknowledgement or answer. 
It’s all part of our day’s work — and some days 
it’s really fascinating! 
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NEWCOMERS 
IN THE 
LOO 


Photographs by SAM DUNTON 


This inquisitive Sapphire Mink 
allowed itself to be captured in 
a net when if was found at a 
fishing camp in Putnam County. 


2 Sickle-winged Guan of Col- 
bia, Ecuador and Peru gets its 
nmon name from the strong- 
arched outer flight feathers. 


A Northern Hooded Skunk, one 
of the showier forms of this in- 
teresting animal, had been a 
family pet before it came to us. 


Another bird rarity is the Wattled 
Guan of Colombia, Ecuador and 
the Andes of Venezuela. It is 
named for its neck appendage. 


N HIS LONG, HARD FIGHT for a place in the 


sun, man has had the help of other animals 

almost from the beginning. Long before he 
learned to write, to make things out of metal or 
even to plant and harvest crops, ancient man had 
discovered ways of keeping dogs and _hoofed 
stock to make life easier for him. The domesti- 
cation of animals, like the use of fire and the 
cultivation of plants, is one of the really basic 
human discoveries upon which all subsequent 
civilization has depended. 

But the incalculable benefits derived from 
domestic animals were not obtained without ef- 
fort. The creatures had to be fed, watered and 
protected from both their enemies and the ele- 
ments; in fact, the more productive and useful 
they became, the greater became their depend- 
ence on man for food and shelter. No one can 
say just when man first started to dream about an 
ideal domestic animal — one that would be mar- 
velously helpful without requiring any care on 
his part — but it was surely long ago because the 
idea of getting something for nothing seems to be 
a fallacy that has plagued men from the earliest 
times. Moreover, the fact that animals multiply 
lends credence to the belief that here, indeed, 
wealth out of 
nothingness. Such ideas are embodied in old 


is the miraculous creation of 


fables like ‘The Goose that Laid the Golden Lge 
and in a fanciful creation as recent as Al Capp’s 
Shmoo. ‘They are also behind the get-rich-quick 
schemes, involving the raising of everything from 
earthworms and bullfrogs to chinchillas and 
skunks, that at one time or another have been 


passed off on an all too willing public — not that 
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many of these enterprises cannot be made to yield 
legitimate profits, but that they require time, 
energy and know-how. Such misplaced faith in 
the powers of nature has made well-meaning but 
overly optimistic people proclaim that the eco- 
nomic salvation of whole regions could be ac- 
complished merely by introducing the right spe- 
cies of animal into them; an example is the 
proposal made a couple of years ago to bring 
Musk Oxen into rural New England. 

The latest of these “miracle animals” is a fish 
whose prolificness and adaptability have given it 
the reputation of economic rehabilitator and so- 
cial savior of many of the world’s underprivi- 
leged people. In this exalted role it has been 
transplanted into waters two-thirds of the dis- 
tance around the earth. 

This fish has no generally recognized popular 
name. In parts of its native Africa it is called 
the Largemouth Kurper, Bream and Mudfish, 
but none of these has been applied to it anywhere 
else. The fish has become widely known by its 
generic scientific name, Tilapia. This appellation 
is not entirely satisfactory, however, since there 
are several score of fishes belonging to that genus. 
Although it would be more exact to use the full 
scientific name, which is Tilapia mossambica, 
nevertheless, when anyone mentions Tilapia _to- 
day, it is pretty safe to assume that Tilapia mos- 
sambica is the species in question. 

The Largemouth Kurper, or Tilapia, was origi- 
nally confined to eastern Africa where it in- 
habits both fresh and brackish waters. It is 
regularly found in estuaries as well as rivers 
entering the Indian Ocean, from Ethiopia south 
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TILAPIA — 


to Algoa Bay, which is near the southernmost tip 
of the continent. It also occurs in landlocked 
waters. Because it is a desirable food and game 
fish, South Africans have planted the fish in 
numerous natural and artificial bodies of water 
within their Union. For example, the species has 
now become established in at least one river near 
Cape Town, several hundred miles from its near- 
est natural habitat. Although they recognized 
the Largemouth Kurper as a good angler’s fish 
with high table quality, Africans did little or 
nothing about culturing it intensively — un- 
doubtedly for the simple reason that the fish re- 
produced itself in nature sufhciently to meet 
their need of it. 

How and when Tilapia left Africa and came 
to the East Indies is a mystery. Its presence in 
East Java was discovered in 1939 by an overseer 
of fisheries. Mr. W. H. Schuster, in charge of 
the Fisheries Service, investigated the matter and 
found five specimens of a fish entirely new to that 
part of the world, two of them bearing eggs and 
fry in their mouths. “The overseer, Pak Mudjair 
by name, explained that the new fish was col- 
lected by him in the small lagoon of the Serang 
River on the south coast of Java, but an investi- 
gation there yielded no further material or infor- 
mation.’2 Well aware of the dangers of introduc- 
ing new species of wild life helter-skelter into a 
country, Mr. Schuster tried to control the propa- 
gation and spread of the strange fish, but the ease 
with which it could be bred and the rapidity with 
which it grew made it so popular with Javanese 
fish culturists that ‘Tilapia were quickly ca rried to 
various places all over the island. Thousands of 


crude ponds amounting to little more than holes 
deep enough to fill up with ground water, were 
dug and stocked with Tilapia. All that was neces- 
sary was to feed the fish with kitchen or other 
wastes; sometimes they even grew and multiplied 
with no care at all.? In honor of its discoverer the 
fish was named “Ikan Mudijair,” which in Indo- 
nesian means Mudijair’s Fish. ‘The new immi- 
grant made itself at home in a wide variety of 
habitats, both natural and artificial; it soon was 
flourishing in lakes, brooks and swamps as well as 
fishponds and drainage ditches. 

Fish are one of the principal foods of the 
people of Indonesia. Whereas most Europeans 
and Americans get their animal protein food by 
eating meat, dairy and poultry products, Indo- 
nesians, like most Asiatics, depend largely upon 


fish for this vital constituent. Each Javanese 


consumes approximately 110 pounds of fish per 
annum, and of this, about 17 pounds consists of 
fish raised in artificial ponds.* ‘The pond culture 
of fishes is an old and important Indonesian in- 
dustry going back more than five hundred years. 
Today the ponds in which fishes are cultivated 
occupy practically 300,000 acres and produce 
nearly 36,000 tons of fish each year. In addition 
to this, more than 150,000 acres of rice paddies 
are made to yield their share of fish.® 

With the outbreak of World War II, the Indo- 
nesian fish culturing business suffered severely. 
Many, perhaps the majority, of Indonesian fish 
growers never spawned their own fish, but pur- 
chased fry from dealers, who in turn obtained 
them fre sm breeders or collectors, sometimes from 


other countries. The most popular of all pond- 
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fishes, the Milkfish, never reproduces in captivity, 
and the collection of tremendous numbers of 
Milkfish fry in the sea for the stocking of brackish 
water ponds is a highly specialized occupation 
that calls for much skill and knowledge. ‘The war 
greatly curtailed fishing for young Milkfish and 
almost completely disrupted the coastal shipping 
by which fry of all kinds were transported. In the 
ensuing shortage of fish, Vilapia seemed like a 
godsend. Because the fish bred practically every- 
where at all seasons of the year, there was never 
any shortage of Tilapia fry. Moreover it thrived 
in brackish as well as fresh water and therefore 
could be used in the tambaks or brackish ponds 
formerly filled with Milkfish. ‘The Japanese army 
of occupation distributed ‘Tilapia widely; in fact, 
the Japanese called it “Ikan Nippon” and tried to 
take credit for it as a Japanese fish.° At this time 
the Japanese also distributed ‘Tilapia in Malaya, 
and it was probably they who first brought this 
species to Sumatra and other islands of the East 
Indies. 

The end of the war thus found Tilapia settled 
throughout Java and also on Sumatra, Bali, Lom- 
bok, the Celebes and other East Indian islands 
and on the mainland of Asia in Malaya. The fish 
had become established in the wild state in Java 
and Malaya, having been accidentally or deliber- 
ately allowed to escape into streams, lakes or 
swamps. It is only a matter of time before ‘Tilapia 
will become part of the native fish-life of all of 
the islands where it is being kept in captivity. 
This introduced species bids fair to become a 
prominent element in the aquatic fauna of much 
of southeastern Asia. 

Tilapia mossambica is not an unusual looking 
fish. At first glance a North American might 
take it for one of his beloved Black Basses or Sun- 
fishes. ‘The rough similarity between the two 
kinds of fishes is deceptive, however, for they are 
not closely related. Tilapia is a cichlid, that is, a 
member of the Family Cichlidae. The only 
cichlid that occurs naturally in the United States 
is confined to the region of the Rio Grande in 
Texas, but our tropical fish fanciers know the 
group well, since it includes such home aquarium 
favorites as the Scalare or Freshwater Angel Fish. 
Tilapia mossambica itself has occasionally been 
imported alive into Europe and America as a 
pet fish, but it grows too large and is not colorful 
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enough ever to have achieved any degree of 
popularity. 

Much of what we know about the peculiar 
reproductive behavior of the Tilapia has been 
learned by observing specimens in glass-sided 
aquaria.” As the time for spawning approaches, 
the male Tilapia behaves more and more hostilely 
toward other fishes, especially members of his 
own species. Eventually he appropriates a small 
area on the bottom which he vigorously defends 
against all comers. Within it he soon digs a shal- 
low, circular pit perhaps a foot or more in diam- 
eter. This is done by scooping up the mud or 
sand in the mouth, carrying it out of the area and 
then ejecting it. Now the male is ready to attract 
a mate into his nest. Sooner or later some ripe 
female follows him there and, after a courtship 
that may be either stormy or tranquil, the eggs 
are laid and fertilized. 

Tilapia eggs are laid in small batches of a dozen 


A female Tilapia taking her brood of quarter-inc 
babies into her capacious mouth for protection. 

is only in the first four or five days after hatchin 
that she does this; ijater they are on their ow: 


Photo from F.A.O. 


or so, and after depositing each batch, the female 
turns about almost immediately and takes them 
up in her mouth, The total number of eggs pro- 
duced at any one spawning frequently runs into 
the hundreds, so that the female has quite a 
mouthful when she finally leaves the nest — more 
than likely being chased away by the male, since 
she no longer reacts positively to his efforts to 
spawn. Carrying her eggs, the female seeks some 
sheltered spot where she rests quietly. Her prin- 
cipal activity seems to consist of chewing move- 
ments with her swollen mouth and throat, by 
means of which she churns the developing eggs 
and fry, thereby undoubtedly keeping them well 
supplied with fresh water. The young hatch 
within five days, but they do not leave their oral 
incubator for another few days. Before they are 
released, the mother fish becomes restive; she acts 
as if her offspring were irritating her by trying to 
escape, but even if one or two manage to get out 
of her mouth, she snaps them up again. Finally, 
however, the whole brood of youngsters, not quite 
one-quarter of an inch long, is liberated. 

But the close bond between parent and off- 
spring — seemingly so incongruous in a creature 


as lowly as a fish — is not yet broken. The baby 
fish hover in a group not far from their mother, 
and should a passing shadow or disturbance in 
the water alarm them, they immediately return 
to the parental mouth. Both parent and young 
cooperate to accomplish this remarkable feat; 
the female “calls” her brood with special move- 
ments and they in turn swarm toward her head. 
Quickly she gathers them in, even swimming 
about and snapping up any stragglers. If an in- 
truding fish, or human hand for that matter, 
threatens the family group too suddenly to permit 
the young to be carried away from danger, the 
mother fish fearlessly attacks the interloper while 
the tiny fish scatter near the bottom. 

With each passing day, however, parent and 
offspring become less attached to each other; the 
female does not catch up her young so readily, 
and they seem less eager to be taken. They begin 
to venture further and further away. Four or five 
days after making their first appearance, the 

oung are no longer taken into their mother’s 
mouth. Almost fully developed, with all fins 
formed and with only a remnant of the egg-yolk 
remaining, they are on their own. 


The wonder is that the mother fish, deprived 
of all food for the ten or more days it takes the 
young to hatch and develop sufficiently to be 
allowed out of her mouth, does not eat her brood. 
Sometimes she does, but usually only when 
harassed. Male Tilapia are not nearly as ideal 
parents as their mates. Although they will occa- 
sionally take up some eggs, they rarely, if ever, 
complete the task of incubating them, but swal- 
low the eggs or the young before they are fully 
developed. 

If the way that Tilapia multiplies is any cri- 
terion, the protection that it provides its eggs and 
young is most effective. For instance, a pond 
which was less than one-fiftieth of an acre in 
area, yielded 3,500 offspring six months after 50 
‘Tilapia were placed in it.® When put into a half- 
acre pond 150 young ‘Tilapia produced some 
15,000 fish in less than four months.® 1° As many 
as 14,000 fish have been produced by 14 adults in 
a period of only two and one-half months.’ Such 
rates of increase are not large when compared 
with other fishes that lay, literally, millions of 
eggs, but these species usually breed only once a 
year, and their eggs and young, which are at the 


151 


in clear or muddy water, in outdoor pools or in- 
door aquaria. Although primarily a vegetarian, it 
will eat many different kinds of animal as well as 
vegetable substances. One of its favorite foods 
seems to be algae, but other types of aquatic 
plants are also consumed, including those nearly 
microscopic, floating ones called plankton.? As a 
substitute, Tilapia will accept rice bran, the resi- 
due from pressed cocoanut meat and chopped 
leaves from the tapioca plant.!” Insects, crusta- 
ceans, worms and small fishes are devoured with 
apparent relish.1% Specimens at the New York 
Aquarium feed willingly on raw chopped meat, 


Technicians in Thailand feed- 
ing Tilapia in ponds. The Food 
and Agriculture Organization 
of the United Nations sent an 
expert to Thailand to help in 
improving and _ developing 
the inland fisheries resources. 
Photo from F.A.O. 


These Tilapia are only four 
inches long, but they are old 
enough to breed. Before they 
reached the Aquarium, they 
had 4 broods of 25-50 young. 


mercy of the environment from the very start, fish and clam and on oatmeal boiled into a stiff 
must be given special care and feeding by the fish paste. Where there is ample food, ‘Tilapia grows 
culturist if any reasonable proportion are to sur rapidly and will attain a weight of one pound or 
vive. Female Tilapia, on the other hand, breed more in eight months or, under very favorable 
all year round, perhaps as frequently as once a conditions, nearly two pounds in one year. 
month, and the fry require no special attention Yields of as much as 1,000 pounds of ‘Tilapia per 
at all. acre of pond each year have been obtained, but 

Moreover, the ‘Tilapia is extremely adaptable. this is unusually high; half that much would 


It will breed in both fresh water and sea water, 
and in all brackish admixtures of the two.) If no 
mud or sand is present in which to dig a nest, 
the male will simply clean off a spot on the hard 


seem a more likely maximum.?: 9 

‘TVilapia’s proclivity for eating algae of the long- 
thread kind, which often grows so luxuriantly 
that it becomes a nuisance, has made the fish 
doubly useful in some regions. In South Africa 
Tilapia have been used to control excessive algal 


bottom to serve as a place for the eggs.’ The fish 


spawns readily in dirt ponds or concrete tanks, 
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growths, and in Indonesia and Malaya to combat 
the malarial mosquito.’ The Anopheles that is 
principally responsible for the spread of malaria 
in brackish water areas thrives only in water 
covered with thread aloae. Water with a clear 
surface contains very few or no larvae of this 
pest. All that is needed to assure such a state of 
affairs is to place some ‘Tilapia in the water; in a 
few weeks the algae, and the mosquitos, dis- 
appear.® 

The fame of this hardy, fast-growing, easy-to- 
breed and good-to-eat fish spread far and wide. 
In a world where each year there are twenty-five 


million more human beings to feed and where 
even at present more than half the people are 
undernourished, no source of food can be neglec- 
ted. Pond fish furnish one of the cheapest sources 
of animal protein, which is the component of 
man’s diet most critically in demand. Further- 
more, many tropical and subtropical regions, 
where human dietary and population problems 
are especially acute, provide conditions suitable 
for extensive pond fish culture. It is not surpris- 
ing that the appearance of a new kind of pond 
fish, which was superior in some respects to the 
old ones, should excite keen interest among fish- 
ery experts. The introduction of ‘Tilapia into 


Indonesia and Malaya had been somewhat hap- 
hazard, but since the war systematic, planned 
attempts have been made by the officials of 
several different countries. 

Not all transplantations of ‘Tilapia were made 
with official sanction, however. In 1946 a ‘Taiwa- 
nese (Formosan) soldier, returning from service 
with the Japanese army in Java, brought thirteen 
Tilapia back home. ‘These multiplied so exten- 
sively, both in natural and artificial waters, that 
they have become one of the dominant fish of 
Taiwan2® 

One of ‘Tilapia’s most spectacular successes has 
been won in Thailand. In that country fish cul- 
ture is not at all as well developed as in Java. 
After two and one-half years of testing at one 
of the governmental Fisheries Stations, the trans- 
plantation of Tilapia into thousands of widely 
distributed ponds, ditches, canals, swamps and 
rice fields was commenced.!6 ‘The Food and 
Agriculture Organization of the United Nations 
made the fish a vital part of its program to expand 
Thailand’s inland fisheries. More than 150,000 
copies of a pamphlet on “How to Culture 
Tilapia” have been distributed. Because the rais- 
ing of this species does not require the skilled 
techniques needed for Carp and other pond 
fishes, it has proved an ideal beginner's fish. For 
this reason and because they like to eat it, the 
Thai have enthusiastically taken up Tilapia cul- 
ture7 Unlike the situation in Java, the new fish 
has not yet become established in any sizeable 
natural bodies of water, apparently because it is 
unable to cope with the Thai predatory fishes. 

From Thailand, the Tilapia was brought to the 
Philippines. Here it has been introduced success- 
fully into ponds, reservoirs, canals and rice pad- 
dies and into certain lakes and other natural 
waters. The fish gives promise of providing the 
Philippine people with an excellent source of 
cheap but tasty animal protein food.'® 

Nature was bountiful with the islands of the 
West Indies, but she failed to provide any of 
them with suitable freshwater food fishes. In 
order to make up for this deficiency, Det Ga ks 
Hickling, Fisheries Adviser in Her Majesty’s 
Colonial Office, suggested that ‘Tilapia be intro- 
duced. This suggestion was promptly followed 
by Mr. Swithin Schouten, Agricultural Superin- 
tendent of St. Lucia, and Mr. Derek W. le Mare 
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of the Fisheries Department of Malaya. Through 
the good offices of Paramount Aquarium, Inc; 
the largest fish importing concern in the United 
States, 450 young ‘Tilapia were transported by 
boat from Malaya to New York and from there by 
plane to the island of St. Lucia in the British 
West Indies. Only two fish died during the whole 
long journey.® 1° 


TIMETABLE OF THE TRAVELS OF Tilapia mossambica 


Introduced in Coming from Time 
Java* 2 22,37 
Sumatra Java 28 
Bali, Indonesia Java 194] 24 
Lombok, Indonesia Java 194] 24 
Malaya* Java 1943 ? 12, 25 
The Celebes Java 1944 24 
Taiwan* Java 1946 15 
‘The Moluccas Java 1949 24 
Ste lucray BaVVellen Malaya 1949 9, 10 
Thailand* Malaya 1949 16 
Trinidad St. Lucia 1949 9, 10, 26 
Grenada, B.W.I.* St. Lucia 1949 10 
West Borneo Java 1950 3, 27 
East Borneo Java 1950 3, 27 
Amboina, Moluccas Java 1950 3, 27 
Banka, Indonesia Java 19503 
The Philippines” Thailand 1950 18 
Jamaica, B.W.I.* St. Lucia 1950 9, 10, 28 
Barbados, B.W.I. St. Lucia 1950 29, 10 
Dominica, B.W.I. St. Lucia 1950 ? 9, 10 
Martinique St. Lucia 1950 2 9, 10 
Sabang, Pakistan Java 1951 3, 29 
Ceylon Malaya 195] 30 
Haiti* Jamaica 195] 15, 31 
North Borneo Malaya 1951-2 ? 82 
Hawaii Malaya 1952 11, 21 
Dominican Republic Haiti 1953 20 
Travancore-Cochin, India Malaya 1953 28 


* Countries in which the fish has become established in the wild. 
7 Authority, listed in ‘‘References’’ at end of article. 


In their new home, two-thirds of the way 
around the earth from their native waters, the 
Tilapia multiplied prodigiously. Soon there were 
enough to be transplanted to five other West 
Indian islands and to Trinidad. In St. Lucia and 
Granada, specimens were deliberately allowed 
to take up existence in the wild; but in Jamaica, 
the fish accidentally got into one of the rivers and 
established themselves. In 1951, Tilapia from 
Jamaica were introduced into Haiti as part of an 
extensive fisheries development program of the 
FAO. Within two years they had become a favor- 
ite of the people and had been successfully 
planted in several rivers as well as a brackish 
water lake.!% 2° Before the coming of the Tilapia, 
Haiti had no freshwater fisheries to speak of, and 
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this lack was keenly felt because the density of 
population per acre of arable land in that country 
is one of the highest in the world. ‘To make mat- 
ters worse, Haitians have little or no experience 
in either fishing or fish culturing. Once again 
the superiority of Tilapia, which require so little 
care, has been established. Because of its success 
in Haiti, the fish has recently been introduced 
by the FAO into the neighboring Dominican 
Republic.2° 

The reason for bringing the Tilapia to the 
Hawaiian Islands was quite different from those 
that had previously brought about its widespread 
transplantation. What was wanted in Hawaii 
was a cheap yet hardy bait fish for tuna fishing, 
which is one of the most lucrative of all our 
fisheries. It soon became apparent, however, that 
Tilapia would prove to be a popular food fish, 
and so specimens have recently been planted in 
various Hawaiian waters, especially with an eye 
to rehabilitating the brackish water fishery which 
has been on the decline for many years.”! 

From all that has gone before, it might seem 
that the Tilapia is, indeed, the perfect pond fish 
and that it alone could provide food for the 
world’s undernourished millions. By the very 
nature of things this is manifestly untrue. Never- 
theless some people have been so carried away by 
what has already been achieved with the fish that 
they have proposed some extravagant schemes 
quite beyond the creature’s capabilities. For one 
thing, Tilapia is a strictly tropical fish and is 
definitely sensitive to cold.!*»!4 For this reason, 
if no other, the plans to introduce this species 
into the Everglades as a food fish or into ditches 
in Oregon to control algae are impractical. 

Another of ‘Tilapia’s gravest shortcomings is, 
strangely enough, associated with one of its most 
desirable attributes. The fish will spawn almost 
anywhere at any time, but under the conditions 
usually prevailing in ponds, it also commences to 
reproduce at a very young age and therefore 
small size. It is an unfortunate fact that the fish 
grows very slowly from the time it begins to 
raise young — all its energies being diverted to 
reproduction, as it were. The result of this sexual 
precociousness is a pond containing a tremendous 
number of fish but with the great majority of 
them less than six inches long, a size consider- 
ably less than the fourteen-inch maximum at- 


tained in nature. There is no great disadvantage 
to this if you, like many Orientals, prefer to fry 
your fish whole, scales, fins and all, or to cut them 
up into chunks for stewing or to make fish paste 
out of them. But if you are bothered by the bones 
and want to filet your fish or if you want to gut 
them, scale them and cook them in one piece, 
Tilapia nearly ten inches long are needed. 

The tendency of Tilapia to become stunted 
when cultured in ponds seems to be the prin- 
cipal reason why this fish does not yet appear 
regularly in West Indian markets, even though 
it has contributed significantly to the diet of the 
poor. West Indians, as a rule, want sizeable fish 
for their table, although in this regard the Hai- 
tians are a notable exception. Experiments are 
at present under way in St. Lucia, ‘Trinidad and 
Jamaica to determine the best method of over- 
coming the “runting” of Tilapia, as it is called. 
One method is to rear the sexes separately. Al- 
though young males and females look very much 
alike, a simple way of telling them apart has been 
discovered. It has also been found that males 
grow faster and get larger than females, even 
when the latter are relieved of the trying task of 
incubating their eggs and young. Perhaps the 
answer to the problem of “runting” will be to 
rear male Tilapia of genetic strains specially se- 
lected for fast growth by themselves in ponds 
that have been properly fertilized to provide 
plenty of food for them.? 

Experiments with Tilapia to explore its poten- 
tialities and to improve methods of culturing it 
are also being carried out in Malaya, Thailand, 
the Philippines, Ceylon, Hawii and South Africa. 
At the Alabama Polytechnic Institute the pos- 
sibility of employing the fish in ponds in the 
warmer parts of the United States is being 
studied.22, After long discussion pro and con, 
Tilapia have finally been brought to India.?* 

In Java, where the Tilapia first came into its 
own, it no longer occupies first place among pond 
fishes. Once again the Milkfish, whose light 
color makes it more marketable, is the most im- 
portant species. Nevertheless, the Tilapia ranks 
second or third in total number of pounds pro- 
duced, and it has been estimated that the intro- 
duction of this species into Java has added some 
5,500 tons to the annual production of fish on 


that island.4 


Pak Mudijair, whose discovery of the Tilapia 
started the fish on its Odyssey, has had a street in 
the western Javanese town of Bandung named 
after him, but his greatest satisfaction must come 
from the knowledge that his fish now thrives in 
tens or perhaps hundreds of thousands of ponds 
and other bodies of water and that it provides an 
enormous number of people with food. It is true 
that the Tilapia has not lived up to all expecta- 
tions, but no real creature could have done all 
that the publicity agents and incorrigible opti- 
mists claimed for it. Sufhice it to point out that 
man seems to have acquired another domestic 
animal to help him on his way. 
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A Collector Tells 


How to Capture Ant-thrushes 


NYONE POKING AROUND in the backyard of 
the tropical Americas will soon become ac- 
quainted with a variety of ants. Not 
scientifically, perhaps, but very, very personally. 
I do not know the technical name of a single ant, 
but I know too well the behavior of the so-called 
fire-ants that inflict intolerable burns, the inch- 
long black ants that sting like hornets and the 
destructive leaf-carrying ants that can do away 
with a hundred-pound mound of husked corn in 
a single night. 

All these ants are just routine, however; you 
accept them the way you accept biting flies, mos- 
quitoes, thorns, béte-rouge and muddy drinking 
water. If your job is to collect birds, as mine was 
during about a year in the Guianas of South 
America, you are professionally concerned only 
with one kind of ant — the army ants that swarm 
in long, broad and destructive columns during 
certain seasons of the year. ‘These ants you seek 


out because where they are on the move, there 


you are likely be able to capture the Ant- 
thrushes that feed on insect small game dis- 
lodged by the columns. 

It took me about eight months to find truly 
large agglomerations of army ants, but after the 
first encounter other swarms were met with fairly 
often and it became evident that the dry season, 
roughly from the middle of July to the end of 
December, is the time when they are in motion. 
Unfortunately, the only place w here I found the 
ants and the Antthrushes was in country about 
the most disagreeable of any spot in the Guianas, 
which are full of disagreeable spots. 

For all of eight months I had been roaming 
widely over British, French and Dutch Cann 
always keeping an eye open for army ants, but 
never 


finding any of the big columns on the 


move. | suppose it was on account of the season, 


but I do not know enough about the habits of 
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army ants to be sure. At any rate, when I did 
find them, it was some thirty miles up the Maroni 
River in French Guiana, in tide-inundated forest. 


Here the going is tough. ‘Twice a day the river 


overflows its banks and creates a muddy swamp, 
slimy, slippery and virtually impassable, among 
the interlaced roots of tall trees. This broad tidal 
swamp swirls around islands of higher ground, 
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SHT—One of the prizes, a 
hite-barred Ant-thrush. BE- 
IW—A column of Eciton bur- 
elli, the swarm-raiding army 
t, emigrating at night from the 
lony bivouac after a day’s raid. 
Photo by T. C. Schneirla 


and here the collecting is often quite good — once 
you have crossed the swamp. The tide-created 
islands are clothed in virgin forest, tall and 
straight. Epiphytes, bromeliads, lianas, the usual 
clutter of parasitic vegetation, are almost non- 
existent and the forest floor is reasonably open 
except for the low bush growing under the 
sheltering tall trees. 

I was camped near one of these islands one day 
when one of my two Indian helpers came in with 
a report that the army ants were swarming. It 
was a situation I was well prepared to meet, for 
in expectation of someday encountering Ant- 
thrushes at work I always carried a roll of suitable 
nets. 

Sure enough, not far from the camp, we found 
the head of a black column of ants. I wish I 
knew how long the column was, and how wide 
the foraging head: all I know is that I had the 
impression that the head was several hundred 
feet wide. That may be a wild exaggeration, for 
it was at best an impression; I was immediately 
too busy to make a study of the ants for their 
own sakes. 

As we came upon the column I stopped to lis- 
ten and to study the direction of the advance. 
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At first the forest was as silent as I and my helpers, 
and then I began to hear a soft drizzling sound, 
almost like a light rain. I am not sure what 
caused it. Possibly it was the disturbance of the 
dry leaves by the “tramping” of millions of tiny 
ant feet; perhaps partly it was caused by insects 
in the path of the ants scurrying, flying, leaping 
to escape destruction. As I say, | am no specialist 
in ants. I did not, however, see any considerable 
number of insects making off in advance of the 
column. 

The ants were thorough. In their direct path, 
every bush and every tree was climbed and ex- 
plored. While I watched only two creatures fell 
prey to them. A black scorpion, whose presence 
in the forest I had never suspected, suddenly 
scrambled out from under matted leaves. Its back 
was literally alive with baby scorpions. It darted 
this way and that, as if confused, and in a few 
seconds it had crossed the path of a living tendril 
of ants and some of them climbed aboard. More 
joined the attack, and in half a minute more the 
scorpion and her brood were overpowered and 
smothered under ants. 

The only other victim I saw was a very large 
earthworm of a kind considered dangerous by the 
local Indians. With vigorous and_ snake-like 
whipping motions it managed to get free of the 
first few ants that attacked it; it actually wriggled 
convulsively quite out of the path. Then it kept 
on wriggling without any sense of direction and 
snapped itself back directly into the path. It, too, 
was almost instantly blanketed. 

There may have been plenty more casualties of 
this kind, but my attention was switched suddenly 
by a tinkling laugh a little way ahead, a laughing 
sound that was caught up and repeated from 
half a dozen bushes. The Ant-thrushes had ar- 
rived and were “hawking” in swift, darting flights 
after insects. ‘The “laughter” call was being made 
by Rufous-tthroated Antthrushes, one after an- 
other taking up the note and passing it on, so that 
it seemed to come now from this direction, now 
from that. 

And then the forest came alive with another 
sound, a low, whistled pseeouw, picked up from 
one bush after another. This was the White- 
fronted Antthrush, and every few seconds one 
of these handsome birds would streak down from 
a twig, seize an insect out of the very front rank 
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of the ant column, and dash back up to safety. 
In the gloom of the forest I could not tell how 
many of the birds were present, but their whis- 
tling sounds seemed to come from every direction 
and there could have been as many as a hundred 
in the immediate neighborhood. 

The older books on ornithology call the Ant- 
thrush the “Nemesis” of the army ants and state 
that they actually feed on the ants. ‘This seems 
to me rather unlikely. As nearly as I could tell 
by observation, the birds were feeding solely on 
insects dislodged by the foraging column, and 
indeed they were forever on the move alongside 
and ahead of the head of the column. If they 


wanted ants and nothing else, they might easily 


station themselves at any point alongside the 
column and pick the ants off at their leisure, just 
as chickens do when they encounter a column of 
leaf-cutting ants in the daytime. 


FTER STANDING ASIDE from the column and 
A studying its direction and speed and the 
movements of the Ant-thrushes, I was ready to 
go to work. My helpers and I strung silk pocket- 
nets between bushes a few feet ahead of the ants, 
working swiftly and swinging the nets so that 


they cleared the ground by only a couple of feet. 


A low, whistled ‘‘pseeouw” indi- 
cates that the White-fronted Ant- 
thrush has arrived on the scene. 


The Black-crested Ant-thrush is 
a perky, handsome species. Only 
adult males have a black crest. 


ants to work at the nets was not inviting. How- 
ever, I did have shoes on, and so I oe in, ex- 
tricated the birds and passed them to the helpers 
beyond the column. Shoes or no shoes, it re- 
quired on my part a certain amount of the stoicism 
which is supposed to be traditional with Indians, 
but which seldom is. 

The birds removed, I unfastened the nets at 
the first set and rushed ahead to the forward nets. 
Here, again, the pockets were sagging with cap- 
tured Antthrushes, even though the ants had not 


Cordier also brought back a 
1 Great Ant-thrush, a species 
have not previously shown. 


Then we repeated the process a hundred yards 
further on, in the direction the ants were moving. 

By the time the second series of nets was in 
place and | had hurried back to the first ones, 
the ants had caught up with it and I beheld the 
gratifying spectacle of six White-fronted Ant- 
thrushes caught in one net only seven feet square. 
Some were hanging so low they were almost 
touching the scurrying black stream below. The 
other nets held two or three birds each. 

It was a gratifying spectacle, all right, after 
eight months of waiting for just such a sight, but 
there still remained the job of getting the birds 
before the ants started climbing the bush and the 
net. My helpers were fully competent to take 
birds out of nets with care and dispatch, but this 
time they held back. I cannot really blame them, 
for they were barefooted and barelegged, of 
course, and the prospect of standing for only a 
few moments in the middle of that column of 


yet arrived. The removal of those particular birds 
was a great deal more leisurely and comfortable. 

Altogether, I caught 18 White-fronted Ant- 
thrushes and 5 Rufous-throated Ant-thrushes, di- 
rectly as a result of the passage of this one col- 
umn of army ants. As nearly as I could tell, I 
had made no appreciable diminution in the num- 
ber of the birds darting around the area in their 
efforts to feast on insects. 

In the next week I came many times almost to 
regret having captured the birds, for they took an 
unbelievable amount of care and attention. Every 
one had to be hand fed for at least five days as I 
tried to get them accustomed to mealworms, first, 
and then the prepared food that is customarily 
used for insectivorous birds. They did, after a 
time, learn to know and like civilized food. Con- 
sequently the New York Zoological Park was 
enabled to have a very pretty exhibit of Ant- 
thrushes. 
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News from the Conservation Foundation 


r. Osborn to Address Meeting of 
American Chemical Society 


At the October meeting of the American 
Chemical Society in New York, Mr. Osborn will 
speak about the national water situation and 
about the need for more public understanding 
and action regarding it. The meeting will be 
composed largely of scientists and manufacturers 
in the chemical industry, which uses vast quanti- 
ties of water in processing. 


Our National Parks 

A difficult policy decision faces the Secretary of 
the Interior with reference to the National Parks. 
Because of population growth in urban areas in 
the West, pressure is increasing to develop the 
National Parks along the lines of recreational 
facilities, mountain tramways, roads, ski-lifts, ho- 
tels, dance halls 
modations. Federal funds are most easily obtained 


and other popular resort accom- 


for those public areas which have the greatest 
mass use. But the Foundation and the National 
Park Service believe, as a matter of policy, that 
the kind of recreational values for which the 
Parks were established — enjoyment of wilderness 
and scenic beauty —can be destroyed by mass 
resort development. 


Report on Conservation Workshop 

A brief but exciting report on the experimental 
Pilot Program of the Plymouth, N. H., High 
School Conservation Workshop has just been 
issued and is now available from the Foundation 
on request. ‘The Workshop was sponsored by the 
Foundation in 1951 to see how far conservation 
teaching might be directly integrated in all regu- 
lar high school subjects. The entire teaching staff 
ane IP. lymouth shared in the planning and dee elop- 
ment of the program. It is hoped that other 
schools will be encouraged to sponsor similar 
methods of making teachers and their students 
aware of their natural environment and of their 
dependence on its resources. 
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More About 


“The Making of the River” 


Acting on the advice of Clement Perry, asso- 
ciated with a chain of small art theatres in the 
East, the “River” is being enlarged to 35 mm. 
proportions for potential Arts Theatre bookings 
early next year in New York City. The “River” 
has already been purchased by Coronet Instruc- 
tional Films, which is bringing it out for the 
16 mm. market this fall. We have also been in- 
formed by the chairman of the Motion Picture 
Division of the Photographic Society of America 
that the “River” 
the Professional Film Class of its annual contest. 


has won Honorable Mention in 


Climatologie Data 


Americans have now come to use four times 
as much water as they did in 1900. It is this ex- 
traordinary increase which is the reason for a 
Foundation study of water data. This will ex- 
plore what we still need to know in the way of 
basic hydrologic and climatologic information in 
order to conserve the country’s water resources 
most efhiciently. It will deal with such questions 
as the number of stream measurements and rain 
gauges that will be needed for adequate measure- 
These 


basic data are clearly indispensable for future de- 


ments of water supply, use and waste. 


velopment and control of water supplies and to 
promote intelligent action in this vital field. 


Eastern Water Laws 

A second new study will deal with legal prob- 
lems that have recently come to the fore in many 
states in the eastern United States with the vast 
increase in water use. Conflicts over the right to 
use water have become much more frequent and 
some extensive revision of the laws governing 
water rights and use is in the offing in many 
states. “The study will endeavor to provide back- 
ground for state action through analysis of past 
experience with various water-law doctrines. 


Proposed TV Program 

The Audio-Visual Department of the Founda- 
tion is working on a program tentatively identi- 
fied as the “Weather Show,” aimed at one of the 
major networks sometime in the near future. 
Associated with us in this enterprise are Mr. 
Ernest J. Christie, Chief of the U. S. Weather 
Bureau in New York City, and Mr. Vernon 
Crudge of the Munitalp Foundation. Indications 
are that this show, using stills, motion pictures 
and charts emphasizing the influence of weather 
on resources, may be the first weather show in 
color on the air when color television comes into 
general use. 


The ‘Shorts’? Come Home At Last 

“The Elementary Conservation Series” has 
been purchased by Encyclopaedia Britannica 
Films, Inc., for fall distribution and will be pub- 
licized by specially designed “flyers” mailed to 
15,000 science teachers throughout the United 
States. For the first time EBF has made up 
Teachers’ Guides in color to go with the films. 


Special showings of these films have already 
been held at the National Education Association 
Conference, June 25-July 12; Teachers’ College, 
Columbia University, August 2-6; Garden Club 
of America, August 16-19; New York University 
Summer Session. Requests for future showings 
have been received from Boston University and 
the Conservation Education Conference in New 
Haven. 

Part HI of the “Elementary Conservation Se- 
ries,’ “he Forest,” has been requested by the 
Public Affairs and Special Events Department of 
CBS for transmission over the network this fall. 


Participation in TV Film Project 

The Foundation has agreed to participate with 
Thomas Craven Productions on the creation of 
twenty-six 15-minute conservation and nature 
films to be made available to 400-odd TV stations 
throughout the country. These films, which will 
include some of the best of John Storer’s photog- 
raphy, familiar to New York Zoological Society 


members, will be known as “The Web of Life.” 
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BEHIND THE SCENES 


NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
AND THE DEPARTMENT OF TROPICAL RESEARCH 


Dr. Nigrelli Aids the State 
in Weakfish Problem 

Dr. Ross F. Nigrelli, the Aquarium’s pathol- 
ogist, is currently engaged in a study of parasites 
and diseases of the Weakfish, a popular food and 
game fish which has been showing a decline 
along the Atlantic Coast. 

The falling off in numbers of the fish is so 
serious that a series of Federal-and-State-sup- 
ported research projects has been set up. Dr. 
Nigrelli is working with the New York State 
Department of Conservation. 


Deacon Is No More 
Deacon, the talking Eastern Crow that has 
been an attraction of the Children’s Zoo since 
1941, died in late summer at an age of about 
1414 years. ‘Two “anderstudies” have been pre- 


sented by friends of the Society but as yet have 
not matched Deacon in friendliness and willing- 
ness to talk. 


This photograph of Deacon and a young 
visitor was typical of a scene repeated many 
The crow was irresistible to children. 
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These nine cartoon posters, drawn by Donald T. Carlisle, have been put up all around the 
Zoological Park and seem to have a good effect in reducing the amount of litter left by visitors. 


How the Sapphire Mink 
Came to the Zoo 

The Sapphire Mink pictured on page 146 was 
captured 56 miles from New York City, in Put- 
nam County. It is, properly, not a “wild” Mink, 
the color phase known as “Sapphire” being an 
established mutant cherished in the fur trade and 
usually reared in captivity on “Mink Ranches.” 
Our specimen presumably was a fugitive from a 
Mink Ranch. 

The animal was presented to us by Herman 
Forster, Deputy Commissioner of the Depart- 
ment of Water Supply, Gas & Electricity, who 
captured it at a fishing camp between Dyckman 
and ‘Towners, N. Y. It was first seen one morning 
when it came out of a stand of oak and tulip 
trees, approaching the center of the camp where 
hamburgers were being cooked on an open-air 
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erill. Mr. Forster happened to have beside him a 
basket of chicken heads being used as bait for 
Snapping Turtles, and he tossed one to the ani- 
mal. It bounded off into the woods with the 
delicacy, returning in about 20 minutes for 
another. On its third appearance, Mr. Forster 
was ready with a landing net which he threw 
over the animal as it came up to take the food. 

The Sapphire Mink is now on exhibition in 
the Small Mammal House. 


He Got a Return of 47.14% 
On the Investment 
Small accidents occur in the Zoological Park 
from time to time and generally are handled ex- 
pertly by the Registered Nurse on our staff. In 
late summer, however, a different kind of acci- 
dent called for the special abilities of Comp- 


troller Herbert Schiemann. Dolly, one of our 
Asiatic Elephants, seized and began to chew a 
handbag that happened to be in the hand of a 
little girl who was offering food to the animal. 

Since the case involved money, the Comptroller 
was summoned. ‘The handbag was said to con- 
tain $2.80 in paper money and coins, and the 
paper money and the handbag itself had dis- 
appeared down Dolly's throat by the time the 
Comptroller arrived. He did, nevertheless, man- 
age with the help of a keeper to salvage $1.32 
in coins —a return of 47.14% on the child’s 
investment in elephant nutrition. 


Twins Born to Lorises 

Twins were born to a pair of Slow Lorises in 
the Small Mammal House on September 6, ap- 
parently the first twins recorded for these lowly 
Primates. The father is a Gray Slow Loris X Ma- 
layan Slow Loris hybrid (Nycticebus coucang 
cinereus X Nycticebus coucang coucang) and the 
mother is a Gray Slow Loris (Nycticebus coucang 
cinereus). ‘Their first offspring, which shares 
their compartment, was born on April 9, 1951. 
The father of the twins was himself born in the 


Zoological Park. — W. Bridges. 


Oka Levels Off Around 300 Pounds 


Oka, our largest female Lowland Gorilla, has 
apparently reached her normal maximum weight 
at about 300 pounds. She attained the exact 
weight of 300 pounds in August, 1950, climbed 
to 318 pounds in April of 1951, slipped back to 


270 pounds in July of 1952, and her August 
weight this year was again an even 300 pounds 
as recorded on the platform scales built into her 
compartment in the Great Apes House. Oka 
came to us on September 7, 1941, when she was 
about three years old and weighed 20 pounds. 


= WY, Bridges. 


Zoological Park Miscellany 

The numbers of tropical fish “fanciers” is never 
so strongly realized by the Aquarium staff as 
when interesting small fish are put on exhibition. 
Then attendants and the staff are likely to be 
besieged by visitors wanting to know where they 
can get similar specimens. Recently when the 
Aquarium put on exhibition seven specimens of 
three species of East Indian coral reef fishes — 
Clownfish, Three-spotted Damsel Fish and the 
Coral Beauty — the inquiries were so numerous 
that a special label was put up, explaining that 
these are marine fish and not suitable for the or- 
.. When Heart Lake, 


near the Zebra House, was drained routinely this 


dinary home aquarium . 


summer, a number of specimens of Banded Killi- 
fish were found. This fish, scientifically known 
as Fundulus diaphanus, is a fresh-water relative 
of the Common Killifish or Mummichog. ‘The 
lake has been drained many times in recent years 
but this is the first time Banded Killifish were en- 
countered; presumably caught elsewhere in the 
area and “planted” in Heart Lake by some pass- 
ing fisherman... A Northern Bald Eagle cap- 
tured in Alaska and presented to us by Dr. Oshin 


A drawing in crayon from 
an exhibition of animal art 
by Joel Stolper in the Heads 
& Horns Museum in the 
Zoological Park. Some 30 
drawings and _ paintings 
are in the current show. 
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Agathon has finally learned to eat “civilized” 
food. For the first five days after the bird arrived 
it steadfastly refused to touch mackerel, butter- 
fish, mice or horsemeat. In desperation Head- 
keeper of Birds Scott bought a pound of fresh 
salmon and offered it to the bird; it took the sal- 
mon instantly. The next day Mr. Scott offered 
butterfish and the eagle ate them, its reluctance 
to eat apparently ended. It has since been feeding 
regularly on butterfish and horsemeat . . . One 
hundred and twenty members of the American 
Psychological Association, in New York for a 
meeting at the beginning of September, visited 
the Zoological Park on September 4 and saw 
demonstrations of our own work in animal 
behavior. 


PUBLICATIONS OF INTEREST 


BUFO — The Story of a Toad. Written and illustrated by 
Robert M. McClung. 48 pp., numerous black and white, as well 
as colored illustrations. Morrow Junior Books, William Morrow 
& Co., Inc., New York, 1954. $2.00. 


Few authors of natural history books for children 
would consider writing a story with an amphibian as 
the subject. Even fewer would be able to produce a 
scientifically sound, pleasingly readable account. This 
interestingly-told story of the life of Bufo the toad, by 
Mr. McClung, our Curator of Mammals and Birds, is 
both of these, and the drawings — some in three colors — 
give the book an attractive appearance. As in his pre- 
ceding books, the author follows the activities of his 
subject through the changing seasons and across the 
years to adult life. The story is indeed both educational 
and entertaining. — J.A.O. 


ZOO EXPEDITIONS. By William Bridges. Seventy photo- 
graphs in black and white. 191 pp. William Morrow & Co., 
N. Y., 1954. $3.50. 


In this absorbing volume, our Curator of Publications 
has recorded in detail the events of various expeditions 


in the interests of the Zoological Society. They cover 
many parts of the globe and many fields of interest: 
blind fishes in Mexico, frogs and toads in Trinidad, an 
ancient tortoise in New England, elephants and Congo 
Peacocks in Africa, birds in the tropics of America, sea 
turtles on Florida sands. All but one are author-partici- 
pation accounts, factually and emotionally firsthand. 
Certainly, younger readers will be more than ever con- 
vinced of the fascination of zoo expeditions, adding 
greatly to the burdens of zoo administrators who must 
continue to attempt to dissuade them. — ILASHE 

THE MAMMAL GUIDE. Mammals of North America north 
of Mexico. By Ralph S. Palmer. Illus. by author, 40 plates in 


color, 37 line drawings and 145 maps. 384 pp. Doubleday & Co., 
Inc., Garden City, N. Y., 1954. $4.95. 


This useful little volume varies from the usual course 
of “field books,” for in addition to descriptions and dis- 
tributional maps, it offers compact outlines of general 
behavior, reproduction and conservation. Much infor- 
mation not easily come by, such as weights, gestation 
periods and longevity in captivity, is included. This re- 
viewer, at least, would have been grateful for source 
references for many of these data, although it must be 
admitted that their inclusion would have meant a con- 
siderably larger volume. Dr. Palmer’s color drawings 
are excellently done and well reproduced. — L.S.C. 

ANIMAL CONTROL IN FIELD, FARM AND FOREST. By 


W. Robert Eadie. The Macmillan Co., New York, 1954. 257 pp. 
$3575: 


For better understanding of the somewhat enigmatic 
title of Dr. Eadie’s book, the jacket carries a line of ex- 
planation: “A comprehensive, practical guide to the 
control of injurious animals.” If “animals” is under- 
stood to refer to “mammals,” the nature of the content 
becomes quite clear. For not only are the predatory 
species adequately covered but many non-carnivores, 
such as rodents, rabbits and deer are included. Factual 
material for each species or group is given under the sub- 
heads of identification and habits, economic status, con- 
trol and natural enemies. The controversial questions of 
how, when and where control measures should be under- 
taken or if they should be undertaken at all, are con- 
sidered fairly and sensibly. In many cases, protection for 
threatened objectives is recommended rather than de- 
struction of the aggressive species. When the latter ac- 
tion is indicated, full directions for procedure are given. 
Altogether, Dr. Eadie’s book seems to be the most com- 
prehensive and useful one so far produced in this prolific 


field. — L.S.C. 


New Members of the New York Zoological Society 
(Between July | and August 31, 1954) 


Life 


Mrs. Pierpont Adams 


Mrs. Carlyle W. Hall 


Thomas H. Barber 
John Tee-Van 
Contributing 

George A. Brenner 
Earle Doud 

Miss Betsy van Allen 
Charles B. Nisselbaum 


Annual 


Mrs. Joseph F. Gunster 
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Kenneth S. Chase 
Mrs. Hodges Combier 
N. R. Cronquist 
Walter Dittrich 
Monroe L. Dix 
William Edgar 


Richard Eisenberg 


Dr. Albert J. Erdmann, Jr. 


Mrs. Baldwin Garretson 
George H. Gersen 


Dr. Milton J. Goodfriend 


Earl T. Holsapple 
Mitchell Kennerley, Jr. 
Mrs. R. J. F. Knutson 
Mrs. Robert Brooke Lea 
Max Lerner 

Mrs. James B. Liberman 
Arthur E. Lorch 

Mrs. Thora Ronalds McElroy 
Mrs. D. G. Noyes 

Mrs. Douglas Paige 
John H. Storer 


